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Geology of the Area
Generalized geologic map of the Proterozoic geology of southern 
Wyoming; Pink body is the Albany Granite.                                      
Figure from Strickland and references therein, 2004. 
The Question: Geochronology
What is the True Age of the Albany Granite?
Cheyenne Belt: ~1.78-1.74 Ga
 Yavapai Orogeny
~1.8-1.7-Ga
 Mazatal Orogeny, 
magmatism 1.65-
1.6-Ga
 Magmatism & 
deformation 1.55-
1.35-Ga
Figure from Whitmeyer & Karlstrom, 
2007
Orientation in the Proterozoic:
How to Answer this Question
 Field Work
– Determine relationships between rock units
– Collect samples











 A-type granite, iron rich
 Major minerals: quartz, k-feldspar, biotite, 
Fe-rich hornblende, plagioclase, with 


































 Measured Geochemical Data using the X-
Ray Fluorescence (XRF) Machine
 Nine Replicate Samples Analysed using 
Inductively Coupled Mass Spectrometry 
(ICP-MS)
 The Albany Granite is hot, metaluminious, 
ferroan, with high concentrations of trace 
elements and rare earth elements. 
Geochemical Characteristics












































































































 Trace elements differentiate between AG and SPO













 U-Pb dating on zircons using chemical 
abrasion—isotope dilution thermal 

































Medicine Bow Mtns., WY
Weighted mean 207/206 dates:
AG-37 (blue ellipses):
AG-28 (yellow ellipses):
Mean = 1440.8±2.6  [0.18%]  2s
Wtd by data-pt errs only, 0 of 2 rej.
MSWD = 2.0, probability = 0.16
Mean = 1442.6±2.7  [0.19%]  2s
Wtd by data-pt errs only, 0 of 3 rej.
MSWD = 0.28, probability = 0.75
Results
1. The Albany Granite is 1442 ± 2.5 Ma and 
thus most likely a member of 1.4-Ga 
igneous suite
2. The Albany Granite Records 
deformational fabrics suggestive of low to 
moderate temperatures
3. The Albany Granite is the only exposed 
example of post Cheyenne belt intrusion 
in contact with the Cheyenne belt
Results
 Similar to Sherman Granite geochemically, 
petrographically, and geochronologically





 Deformational contrasts between Albany 





 Special Thanks To:
– My Advisor, Professor Arthur Snoke
– Kevin Chamberlain, for dating my rocks and bearing 
with the learning curve
– Geology Lab Technician and XRF whiz Norbert 
Swoboda-Colberg
– Geology PhD student and human encyclopedia Dan 
Jones
– The EPSCoR Program 
– UW Geology Department, for the use of equipment, 
support, and footing the bill for thin sections 
– My family and friends for listening to practice 
presentations, theories, and rock show-and-tell
Works Cited
 Anderson, J.L., 1983. Proterozoic anorogenic granite plutonism of North America: in Medaris, L.G., Byers, C.W., Mickelson, D.M., and 
Shanks, W.C., eds., Proterozoic Geology; selected papers from an international Proterosoic symposium: Geological Society of America 
Memoir 161, Boulder, Geological Society of America, p. 133-154.  
 Chamberlain, K. R., 1998. Medicine Bow Orogeny: Timing of Deformation and Model of Crustal Structure Produced During Continent-Arc 
Collision, ca 1.78 Ga, Southeastern Wyoming: Rocky Mountain Geology, v. 33, p. 259-277. 
 Dubendorfer, E.M., and Houston, R. S., 1986, Kinematic history of the Cheyenne belt, Medicine Bow Mountains, southeastern Wyoming: 
Geology, v.14, p. 171-174.  
 Dueker, K., Yuan, H., and Zurek, B., 2001. Thick-Structured Proterozoic Lithosphere of the Rocky Mountain Region. GSA Today, p. 4-9.
 Edwards, B.R., and Frost, C. D., 2000, An Overveiw of the Petrology and Geochemistry of the Sherman Batholith, Southeastern 
Wyoming; Identifying Multiple Sources of Mesoproterozoic Magmatism: Rocky Mountain Geology, v. 35, p. 113-137. 
 Frost, B.R. and Frost, C.D., 2008. An Introduction to Igneous and Metamorphic Petrology. University of Wyoming Textbook, version 4.1.2
 Frost, C.D., Frost, B.R., Chamberlain, K.R., and Edwards, B.R., 1999, Petrogenesis of the 1.43 Ga Sherman Batholith, SE Wyoming, USA: 
a Reduced, Rapakivi-type Anorogenic Granite, Journal of Petrology, v. 40, no. 12, p. 1771-1802.   
 Frost, B. R., Barnes, C.G., Collins, W.J., Arculus, R. J., Ellis, D. J., and Frost, C. D., 2001, A geochemical classification for granitic rocks: 
Journal of Petrology, v. 24, n. 11, p. 2033-2048. 
 Hays, J. R., and Klugman, M. A., 1959, Feldspar Staining Methods. Journal of Sedimentary Petrology, v. 29, no. 2, p. 227-232. 
 Hills, F.A., Gast, P.W., Houston, R.S., and Swainbank, T., 1968. Precambrian Geochronology of the Medicine Bow Mountains of 
Southeastern Wyoming: Geological Society of America Bulletin, v. 79, p. 1757-1787.
 Houston, R.S., and 15 others, 1968. A Regional Study of Rocks of Precambrian Age in that Part of the Medicine Bow Mountains Lying in 
Southeastern Wyoming with a Chapter on the Relationship Between Precambrian and Laramide Structures. The Geological Survey of 
Wyoming Memoir no.1, 167 p.  
 Houston, R.S., and Marlatt, G., 1997. Proterozoic Geology of the Granite Village Area, Albany and Laramie Counties, Wyoming, Compared 
with that of the Sierra Madre and Medicine Bow Mountains of Southeastern Wyoming: U.S. Geological Survey Bulletin 2159, pp. 1-25.
 Johnson, D. M., Hooper, P. R., and Conrey, R. M., 1999, XRF analysis of rocks and minerals for major and trace elements on a single low 
dilution Li-tetraborate fused bead: Advances in X-ray Analysis, v. 41, p. 843-867. 
 Jones, D. S., Snoke, A. W., Premo, W. R., and Chamberlain, K. R., 2010, New models for Paleoproterozoic orogenesis in the Cheyenne 
belt region: Evidence from the geology and U-Pb geochronology of the Big Creek Gneiss, southeastern Wyoming: GSA Bulletin, v. 122, 
no. 11/12, p. 1877-1898. 
 Jones, D. S., 2010, The geology and tectonic significance of the Big Creek Gneiss, Sierra Madre, southeastern Wyoming, Ph.D., 
Department of Geology and Geophysics, June, 2010.

Works Cited
 Karlstrom, K. E., and Houston, R. S., 1983, Stratigraphy and depositional setting of the Proterozoic Snowy Pass Supergroup, southeasten
Wyoming: record of an early Proterozoic Atlantic-type cratonic margin: Geological Society of American Bulletin, v. 94, p. 1257-1274.
 Mattinson, J. M., 2005, Zircon U-Pb chemical abrasion (“CA-TIMS”) method: Combined annealing and multi-step partial dissolution 
analysis for improved precision and accuracy of zircon ages: Chemical Geology, v. 220, p. 47-66. 
 McCallum, M. E., 1964, Petrology and structure of the Precambrian and post-Mississippian rocks of the east-central portion of the 
Medicine Bow Mountains, Albany and Carbon counties, Wyoming: Ph.D., Department of Geology and Geophysics, May, 1964.
 Mezger, K., and Krogstad, E. J., 1997, Intrepretation of discordant U-Pb zircon ages: an evaluation: Journal of Metamorphic Geology, v. 
15, p. 127-140. 
 Nyman, M., W., Karlstrom, K. E., Kirby, E., and Graubard, C. M., 1994, Mesoproterozoic contractional orogeny in western North America: 
Evidence from ca. 1.4 Ga plutons: Geology, v. 22, p. 901-904. 
 Paterson, S. R., Vernon, R.H., and Tobisch, O.T., 1989, A Review of Criteria for the Identification of Magamatic and Tectonic Foliations in 
Granitoids. Journal of Structural Geology, v. 2, no. 3, pp. 349-363.
 Pearce, J.A., Harris, N.B.W., and Tindle, A.G., 1984, Trace element discrimination diagrams for the tectonic Intrepretation of Granitic 
Rocks. Journal of Petrology, v. 25, no. 4, pp. 956-983. 
 Premo, W. R., and Van Schmus, W., R., 1989, Zircon geochronology of  Precambrian rocks in southeastern Wyoming and northern 
Colorado: in Grambling, J. A., Tewksbury, B. J., Proterozoic geology of the Southern Rocky Mountains: Geological Society of America 
Special Paper 235, p. 13-32. 
 Scoates, J. S., and Chamberlain, K., R., 1995, Baddeleyite (ZrO2) and zircon (ZrSiO4O) from anorthositic rocks of the Laramie 
anorthosite complex, Wyoming: petrologic consequences and U-Pb ages: American Mineralogist, v. 80, p. 1317-1327.  
 Scoates, J. S., and Chamberlain, K. R., 1997, Orogenic to post-orogenic origin for the 1.76 Ga Horse Creek anorthosite complex, 
Wyoming, USA. Journal of Geology, v. 105, p. 331-343. 
 Strickland, Diana, 2004. Structural and Geochroologic Evidence for the ca 1.6 GA Reactivation of the Cheyenne Belt, Southeastern 
Wyoming: Master’s Thesis, University of Wyoming. 
 Tuttle, O.F. and Bowen, N.L., 1958, Origin of Granite in the Light of Experimental Studies in the System NaAlSi3O8-KAlSi3O8-SiO2-H2O. 
The Geological Society of America Memoir v.74. 
 Whitmeyer, S. J., and Karlstrom, K. E., 2007, Tectonic model for the Proterozoic growth of North America: Geosphere, v. 3, no. 4, p. 
220-259. 
